by the combination of leaf blades membranous, broadly ovate to cordate, 52-135 3 32-102 mm, 1.2-1.9 times 2.3-4 3 0.8-1.5 mm; stamens 24-34 mm, inserted longer than wide; bracts subcoriaceous, 5-6 3 2.3-3 mm; near apex of corolla tube, exserted from tube but not or corollas greenish yellow, 30-40 mm, externally pubescent only slightly (by up to 5 mm) exceeding upper lip, with both glandular and eglandular trichomes; pollen 3-filaments whitish, glabrous, thecae greenish, unequally colporate, 6-pseudocolpate; capsules 9-10 mm, glabrous; seeds pubescent with hygroscopic trichomes.
inserted (overlapping by 1.2-1.5 mm), glabrous, equal to unequal in size, distal theca 2.5-3.2 mm, sometimes Erect to spreading branched shrubs to 1.5 m tall; longer than proximal theca, lacking basal appendage older stems dark brown-purple; younger stems often 6 or with an inconspicuous appendage to 0.1 mm, zigzag, subterete to subquadrate, pubescent with proximal theca 2.3-3.1 mm, including a prominent retrorse eglandular trichomes 0.2-0.5 mm long, basal appendage 0.4-0.7 mm; pollen 3-colporate, 6-trichomes 6 evenly disposed, sometimes becoming pseudocolpate; style 33-39 mm, glabrous (at least concentrated in 2 lines on more mature internodes and distal half), stigma inconspicuous, lobes (if present) sometimes restricted to 2 lines on older stems. Leaves not evident. Capsule 9-10 mm, glabrous, stipe 3.5-4 petiolate, petioles to 95 mm long, blades membranous, mm, head 5-6 mm; seeds 4 per capsule, discoid, 1.3-broadly ovate to cordate, 52-135 3 32-102 mm, 1.2-2 3 1.2-1.8 mm, densely pubescent, trichomes 1.9 times longer than wide, truncate to cordate at base, eglandular, hygroscopic (appressed and uncinate when acuminate at apex, surfaces pubescent (especially dry, erect and straight when moistened), 0.1-0.2 mm. along major veins) with straight to flexuose eglandular trichomes, venation prominent, secondary veins 5 to 6
Distribution and habitat. Anisotes hygroscopicus per side. Spikes axillary, mostly opposite at leaf nodes, is endemic to northern Madagascar (Antsiranana; Fig.  1 to 3 per axil (sometimes with a vegetative branch in 3). Plants occur in subdeciduous (dry to somewhat axil as well), densely bracteate, pedunculate, pedun-mesic) forests (western dry forest, fide Moat & Smith, cles 5-12 mm, evenly and 6 densely pubescent with 2007) on limestone at elevations between 110 and flexuose to retrorse eglandular trichomes to 0.5 mm 275 m. long, fertile portion of spike subcylindric, 11-20 mm (excluding corollas), rachis not visible, puberulent with IUCN Red List category. Anisotes hygroscopicus is glandular and subglandular trichomes ,0.05 mm long known from three collections (subpopulations) with (glandular puberulent) and pubescent with an over-an EOO of ca. 178 km 2 and an AOO of 12 km 2 . The number of locations (1-3) could not be determined qualify the species as Endangered (EN) based on because of the lack of information available about criteria B1 and B2, but this is currently not possible threats to the subpopulations (IUCN, 2001) . The because information concerning subcriteria b and c is geographic range and the number of locations not available. These subcriteria refer to a verifiable (maximum of 3) are well below the threshold to continuing decline (subcriterion b) or extreme Anisotes (Acanthaceae) from Madagascar Novon species can be locally frequent (ca. 100 plants seen of pollen for this species, and in his figure 2E ; in the holotype subpopulation), plants can occur in however, he included A. tanensis in his section disturbed habitats, and two of the three known Anisotes, for which he described the pollen as having subpopulations are well established on protected land three (rarely two) apertures flanked by two rows of (Ankarana Special Reserve), no clear plausible future insulae. It appears that he emphasized morphological threat is currently apparent as required by criterion characters other than pollen in his classification of A. D2. Given the lack of a knowledge of threats to A. tanensis, and that A. hygroscopicus cannot be hygroscopicus, it must be considered Data Deficient classified with certainty using Baden's (1981a) (DD) at this time. infrageneric taxonomy. Baden (1981a Baden ( , 1981b . The hygroscopic trichomes of (holotype, MO; isotypes, BM, K). Figure 5A -E. seeds of A. hygroscopicus (Fig. 2C, D) Beauv., Dyschoriste Nees, Hygrophila R. Br., Louteri-narrowly elliptic, 49-137 3 6.5-29 mm, 4.2-7.8 times dium S. Watson, Ruellia L.; Whitfieldieae: Lankes-longer than wide; bracts (5-)7-11 3 3-6 mm, abruptly teria Lindl.), but they are rare among Justicieae (e.g., acuminate-caudate acropetally; corollas yellow with lower Justicia tenella (Nees) T. Anderson; Daniel & lip darker yellow, 35-45 mm, externally pubescent with eglandular trichomes; pollen 2-pororate; capsules 8. [5] [6] [7] [8] [9] [10] [11] [12] [13] Figueiredo, 2009). These occurrences likely reflect mm, glabrous; and seeds coarsely rugulate. independent origins of this characteristic within the family.
Phenology. Anisotes hygroscopicus was collected
Clambering shrubs to 3.4 m tall; older stems Pollen of Anisotes hygroscopicus (Daniel et al. brownish or brownish maroon; younger stems 6 11842 and Phillipson 1978; Fig. 4A, B) , with three straight, subquadrate, pubescent with antrorsely colpori, each flanked on both sides by a pseudocol-appressed eglandular trichomes 0.1-0.3 mm long, pus, resembles that of A. divaricatus and A. trichomes 6 evenly disposed or concentrated in 2 madagascariensis from Madagascar (Daniel et al., lines. Leaves petiolate, petioles to 15 mm long, 2007) and A. formosissimus (Klotzsch) Milne-Redh. blades membranous, lanceolate to narrowly elliptic, from Africa, all of which conform to Baden's (1981a) 49-137 3 6.5-29 mm, 4.2-7.8 times longer than Anisotes sect. Spiciflori Baden. Anisotes hygroscopicus wide, cuneate to attenuate at base, acuminate at apex, differs from species in section Spiciflori by its surfaces pubescent (especially along major veins conspicuous and somewhat camptodrome-reticulate adaxially and midvein abaxially) with antrorse to veined bracts (vs. veins not evident in A. madagas-antrorsely appressed eglandular trichomes or nearly cariensis and not conspicuously camptodromous in A. glabrous abaxially, venation evident but not promiformosissimus) and somewhat smaller corolla tube: nent, secondary veins 5 to 11 per side. Spikes overall corolla length (0.19-0.3 vs. 0.23-0.38). axillary, opposite or alternate at leaf nodes, 1 per axil, Baden (1981a) also attributed pollen like that of A. loosely to 6 densely bracteate, pedunculate, pedunhygroscopicus and species of section Spiciflori to the cles 2-7 mm, evenly pubescent with antrorsely African species A. tanensis Baden in his key to appressed eglandular trichomes 0.1-0.3 mm long, species based on pollen characters, in his description fertile portion of spike (excluding corollas) 45-90 mm long, rachis usually at least partially visible, evenly eglandular trichomes to 1 mm long; proximal pair(s) pubescent with antrorse eglandular trichomes 0.1-of bracts usually sterile; bracteoles 6 elliptic to 0.5 mm long; bracts color unknown (presumably obovate-elliptic, 6-10 3 (2.5-)3-4.5 mm, apically greenish), 6 membranous, remote to imbricate, 4-abruptly acuminate, abaxial surface pubescent like ranked, those at a node both fertile or usually only 1 bracts, only midvein evident, margin ciliate like fertile, 6 ovate to elliptic to obovate, (5-)7-11 3 3-6 bracts; calyx 8-11 mm, tube 1.5-4 mm, 0.39-1 times mm, abruptly acuminate-caudate acropetally, abaxial as long as lobes, lobes lance-linear, 4-7 3 0.6-1.5 surface pubescent with antrorse to antrorsely ap-mm, abaxial surface and margin pubescent like pressed eglandular trichomes 0.05-0.5 mm long, bracts, margin not hyaline, ciliate; corolla lemon veins (except for midvein) not or but barely evident, yellow with lower lip darker yellow, 35-45 mm long, margin 6 densely ciliate with erect to flexuose externally pubescent with flexuose to retrorse filaments proximally pubescent with eglandular The occurrence of this pollen type in the collections trichomes, distally glabrous, thecae parallel, 2.9-4 sampled (Gautier 2458, Humbert & Capuron 25721, mm long, those of a pair subequal in size (distal theca and Malcomber et al. 1481) is unexpected and slightly longer), (equally to) subequally to unequally perplexing. Either pollen in Anisotes (and Justiciinae) inserted (overlapping by 2.2-3.2 mm), glabrous, is considerably more labile than previously known, or lacking basal appendages; pollen 2-pororate, pores macromorphological characteristics of a species granulate and subechinate to verrucate, or subechi-pertaining to another major lineage of Acanthaceae nate to verrucate, interapertural exine perforate-have converged with those of Anisotes. Using microreticulate (appearing subpsilate), sometimes molecular sequence data we are currently testing with scattered granulae or verrucae; style 37-44 which case of convergent evolution is relevant. Based mm, stigma inconspicuous, lobes (if present) not on macromorphological characteristics that delimit evident. Capsule 8.5-13 mm, glabrous, stipe 2-5 sections of Anisotes (Baden, 1981a: 631) , A. perplexus mm, head 6.5-8 mm; seeds 4 per capsule, discoid, appears to have some characteristics of Anisotes sect. 3.3 3 2.5 mm, surfaces coarsely rugulate (i.e., with Bracteati Baden (e.g., ''corolla/tube-ratio small'') and elongate-branched ridges irregularly distributed tan-others of section Macrophylli Baden (e.g., bracts not gentially over surface).
reticulate-nerved). Thus, sectional placement of A. perplexus remains unresolved. Distribution and habitat. Anisotes perplexus is endemic to the highlands of west-central Antsiranana Paratypes. MADAGASCAR. Antsiranana: Bekolosy, vallon en amont de la chute de la rivière Bekolosy, coord.
in northern Madagascar (Fig. 3) Etymology. The epithet derives from the per-bracts subcoriaceous, 4.5-10.5 3 4.5-8 mm; corollas pale plexing pollen of this species, which among Acan-cream-yellow to yellow-green and with maroon markings, 31-41 mm, externally pubescent with both glandular and thaceae is otherwise known only in tribes Justicieae: eglandular trichomes; and pollen 2-colporate and 4-Isoglossinae and Whitfieldieae.
pseudocolpate.
Discussion. Two-pororate pollen, like that of Erect to clambering monocaulous to branched Anisotes perplexus (Fig. 4E, F) , has not been shrubs to 3 m tall; older stems brown-black or dark previously reported among species of Anisotes. green; younger stems straight, subquadrate (shallowly Indeed, among Acanthaceae this type of pollen is sulcate on corners), glabrous. Leaves petiolate, known only among Justicieae: Isoglossinae (Kiel et petioles to 19 mm, blades subcoriaceous, elliptic, al., 2006) and Whitfieldieae (Manktelow et al., 2001 ). 95-203 3 25-69 mm, 2.8-3.8 times longer than wide, attenuate at base, acute to acuminate at apex, gions (bands) of exine between colpi and pseudocolpi surfaces glabrous, venation evident to 6 prominent, sometimes 6 breaking up into insulae toward poles; secondary veins 5 to 7 per side. Spikes axillary, style 27-30 mm, proximally sparsely pubescent, mostly opposite at leaf nodes, (1 or)2 to 4 per axil distally glabrous, stigma inconspicuous, lobes (if (sometimes with a vegetative branch in axil as well), present) not evident. Capsule and seeds not seen. densely bracteate, pedunculate, peduncles 4-17 mm, glabrous or sparsely pubescent with antrorsely Distribution and habitat. Anisotes subcoriaceus is appressed eglandular trichomes to 0.1 mm long, endemic to northern Madagascar (Antsiranana; Fig. fertile portion of spike subcylindric, 10-26 mm 3) where plants occur in subdeciduous dry (to (excluding corollas), rachis not visible, pubescent somewhat mesic) forest (western dry forest, fide Moat with antrorsely appressed eglandular trichomes 0.5-1 & Smith, 2007) and windswept scrub on sandstone at mm long; bracts green or sometimes tinged with elevations between 100 and 570 m. maroon, subcoriaceous, imbricate, 4-ranked (2 adja-IUCN Red List category. This species is known cent rows fertile, thus spikes 6 secund), oblate to from three collections (two of them from the same 4 subcircular to broadly elliptic to obovate, 4.5-10.5 3 km 2 grid) that correspond to two subpopulations 4.5-8 mm, rounded at apex and either entire, 2-fid, (IUCN, 2001 ). The EOO (ca. 30 km 2 ), AOO (8 km 2 ), or with a V-shaped split in center, abaxial surface and number of locations (maximum of 2) would place inconspicuously puberulent with erect subglandular this species in the Endangered (EN) category under trichomes to 0.05 mm long (glandular puberulent) or criteria B1 and B2, but lack of information for appearing glabrous (and often pubescent near base subcriteria b or c preclude designating this conserwith trichomes like those of rachis as well), 6 vation category at the present time. According to conspicuously veined, major veins 7 to 9, subparallel criterion D2, Anisotes subcoriaceus might also be to midvein, margin densely ciliate with erect to considered as Vulnerable (VU) based on the AOO flexuose eglandular trichomes 0.1-0.6( 1) mm long; and number of locations, if a plausible threat to the proximal pair (or pairs) of bracts sterile and smaller species could be identified. No such threat is than fertile pairs, 2.5-6 3 2.5-6 mm; bracteoles currently known. One of the subpopulations occurs linear to linear-oblanceolate to lance-linear, 4.5-6.5 in a reserve (community-based protected land under 3 0.8-1.2 mm, abaxial surface subglandular puberauspices of the Malagasy NGO, FANAMBY) in the ulent and also with appressed eglandular trichomes to Andrafiamena transitional forest. Between 75 and 0.8 mm long proximally, only midvein evident, 100 plants of various sizes and ages were observed in margin ciliate like bracts. Calyx 7.5-8 mm, tube 1-2011 along a 1-km segment of trail in this forest. 1.5 mm, 0.14-0.23 times as long as lobes, lobes
Given the lack of a knowledge of threats to A. lanceolate, 6.5-7 3 1-1.4 mm, abaxial surface and subcoriaceus, it must be considered Data Deficient margin pubescent like bracteoles or with midvein (DD) at this time. pubescent with antrorse eglandular trichomes its entire length, margin hyaline, ciliate; corolla pale Phenology. Anisotes subcoriaceus was collected cream-yellow to yellow-green, with maroon markings in flower in June and July; fruiting collections are on lower lip and maroon tinged on internal surface of unknown. upper lip, 31-41 mm, externally pubescent with an overstory of retrorse (proximally) to antrorse (distally)
Etymology. The epithet derives from the subcoeglandular trichomes 0.2-0.5 mm long and an riaceous texture of the leaves and bracts of this understory of 6 erect glandular trichomes to 0.1 species. mm long, tube subcylindric proximally and expanded distally, 13-16 mm, 0.36-0.43 times as long as Discussion. Pollen of Anisotes subcoriaceus (Dancorolla, 1.5-1.7 mm diam. near midpoint, upper lip iel et al. 11878 and Phillipson 2010; Fig. 4C, D) , with 17-25 mm, internally rugulate, apically entire, lower two colpori and four pseudocolpi (i.e., no insulae in lip recoiled, 15-21 mm, lobes 1.3-1.8 3 0.8-1.2 trema region), resembles pollen of several species of mm; stamens 17-23 mm, inserted near apex of Justicia (Graham, 1988; Daniel, 1990 Daniel, , 1998 , but was corolla tube, filaments pubescent with eglandular not noted among pollen types of Anisotes or trichomes proximally, glabrous distally, thecae par-Metarungia by Baden (1981a Baden ( , 1981b . Based on allel, 2-3.5 mm (distal theca longer), unequally other characters used by Baden (1981a) to delimit inserted (overlapping by 1.2-1.5 mm), glabrous, both sections of Anisotes (e.g., inflorescence type, bract thecae with a conspicuous basal appendage 0.2-0.6 venation, and the ratio of the corolla tube length to mm; pollen 2-colporate, 4-pseudocolpate, with re-the overall corolla length), A. subcoriaceus would
